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(54) BUILDING MATERIAL FOR EXTERNAL WALL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To keep the water-repellent 
property of a surface and prevent the surface from getting 
dirty, by forming a surface layer containing photocatalyst 
particles, water-repellent silicone, and a substance preventing 
the water-repellent silicone from getting hydrophilic owing to 
the photoexcitation of the photocatalyst, on a base material 
surface. 

SOLUTION: A surface layer containing photocatalyst particles 
such as anatase type titanium oxide, zinc oxide, tin oxide, 
water-repellent silicone, a substance such as cobalt or cobalt 
compounds preventing the water-repellent silicone from getting 
hydrophilic owing to the photoexcitation of the photocatalyst, is 
formed on the base material surface of a building material for an 
external wall such as glazed tiles, non-glazed tiles, bricks. 
Cobalt alloy, cobalt oxide, etc., are favorable for cobalt 
compounds and the film thickness of the surface layer is 
favorably made 0.4|xm or thinner. In this way, white turbidity 
resulting from diffuse reflection of light can be prevented and 
the surface layer becomes substantially transparent. And 
further, color development of the surface layer resulting from interference of light can be prevented by 
making the film thickness 0.2|am or thinner. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s ho WS the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Building materials for outer walls characterized by forming the surface layer containing a 
photocatalyst particle, water-repellent silicone, and the matter for preventing the hydrophilization by optical 
pumping of said photocatalyst of said water-repellent silicone in a base material front face. 
[Claim 2] Building materials for outer walls characterized by forming the layer containing a photocatalyst 
particle and water-repellent silicone in a base material front face, and fixing the matter for preventing the 
hydrophilization by optical pumping of said photocatalyst of said water-repellent silicone to a part of the 
layer front face [ at least ] further. 

[Claim 3] The matter for preventing the hydrophilization by optical pumping of said photocatalyst is the 
building materials for outer walls given in claims 1 and 2 characterized by being cobalt or a cobalt 
compound. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to dirt at the building materials for pile antifouling property 
outer walls with the dirt by products of combustion, such as soot dust and exhaust gas, the dirt eluted from 
the sealant in the upper part, the pollutant discharged from the exhaust port of a building. 
[0002] 

[Description of the Prior Art] The outer wall of a skyscraper, a residence, etc. becomes dirty with the dirt by 
products of combustion, such as soot dust and exhaust gas, the dirt eluted from the sealant in the upper part, 
the pollutant discharged from the exhaust port of a building. These dirt is dark and spoils the fine sight of a 
building remarkably. If it is furthermore going to clean a skyscraper outer wall, the cleaning is the operation 
in height, and while it is hard work, it will be accompanied by risk. 
[0003] 

[Problem(s) to be Solved by the Invention] Then, dirt is expected the building materials for pile outer walls. 
[0004] It is known that it is good to give water repellence to a base material front face as an approach of 
preventing adhesion of dirt. If water repellence is given to a base material front face, since surface energy 
will become remarkably small, a dirt component becomes being hard to adhere. There is the approach of on 
the other hand forming in a base material front face as law the surface layer which consists of water- 
repellent silicone. However, with this configuration, when dirt adheres with time, a contact angle with water 
falls to about 70 degrees, and water-repellent effectiveness does not continue. Then, there is the approach of 
forming in a base material front face the surface layer which consists of a photocatalyst and water-repellent 
silicone as other approaches of solving the above-mentioned technical problem. According to this approach, 
the dirt which adheres with time can be disassembled based on the oxidative degradation nature of a 
photocatalyst. However, with this configuration, if it exposes to sunlight outdoors, since silicone carries out 
hydrophilization by optical pumping of a photocatalyst, surface water repellence is unmaintainable. It aims 
at offering the building materials for outer walls which can carry out rear-spring-supporter maintenance of 
the surface water repellence at a long period of time in view of the above-mentioned situation, with 
providing dirt with the building materials for pile outer walls in this invention. 
[0005] 

[Means for Solving the Problem] In this invention, on a base material front face, that the above-mentioned 
technical problem should be solved A photocatalyst particle and water-repellent silicone, The surface layer 
containing the matter for preventing the hydrophilization by optical pumping of said photocatalyst of said 
water-repellent silicone is formed. Or the layer containing a photocatalyst particle and water-repellent 
silicone is formed in a base material front face, and a part of the layer front face [ at least ] is further 
provided with the building materials for outer walls characterized by fixing the matter for preventing the 
hydrophilization by optical pumping of said photocatalyst of said water-repellent silicone. When making it 
the matter for preventing the hydrophilization by optical pumping of a photocatalyst like cobalt or a cobalt 
compound contain in the surface layer, it can prevent that silicone carries out hydrophilization by optical 
pumping of a photocatalyst. And since the photocatalyst contains, the dirt which adheres with time can be 
disassembled based on the oxidative degradation nature of a photocatalyst. Therefore, surface water 
repellence can be maintained and the building materials for outer walls can maintain a pile condition to dirt 
everlastingly. 
[0006] 

[Embodiment of the Invention] In one embodiment of this invention, as shown in drawing 1 , the surface 
layer containing the matter for preventing the hydrophilization by optical pumping of photocatalysts, such as 
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a photocatalyst particle, silicone, and cobalt or a cobalt compound, is formed in the building-materials front 
face for outer walls. In other modes of this invention, the layer which contains a photocatalyst particle and 
water-repellent silicone as shown in drawing 2 is formed in the building-materials front face for outer walls, 
and the matter for preventing the hydrophilization by optical pumping of the photocatalyst of water-repellent 
silicone, such as cobalt or a cobalt compound, is being further fixed to a part of the layer front face [ at 
least ]. The glazed tile, unglazed tile which are well-known building materials at the base material of the 
building materials for outer walls, Brick, crystallization glass, a glass block, concrete, a stone, timber, 
Autoclaved lightweight concrete, an asbestos-cement calcium silicate, precast reinforced concrete, On 
inorganic base material [, such as an asbestos cement sheet, pulp cement, and plaster board, ]; and its surface 
Acrylic resin, urethane resin, polyester, silicone, a fluororesin, Makeup inorganic building materials which 
painted plastic paint, such as acrylic silicon resin; Aluminum, On metal bases, such as stainless steel and 
steel, and the surface of those, acrylic resin, urethane resin, Paint steel plate material which painted plastic 
paint, such as polyester, silicone, a fluororesin, and acrylic silicon resin; plastics or its paint plates, such as a 
polycarbonate and an acrylic, etc. can use suitably. A corrosion-resistant interlayer may be prepared 
between a base material and a surface layer. As a corrosion-resistant interlayer's construction material, 
silicone resin, a non-fixed form silica, acrylic silicone resine, etc. can use suitably. 

[0007] When the light (excitation light) of energy (namely, short wavelength) with a bigger photocatalyst 
than the energy gap between the conduction band of the crystal and a valence band is irradiated, excitation 
(optical pumping) of the electron in a valence band arises, and conduction electron and the matter which can 
generate an electron hole are said, for example, oxides, such as anatase mold titanium oxide, a zinc oxide, 
tin oxide, ferric oxide, bismuth(III) oxide, a tungstic trioxide, and strontium titanate, can use suitably. As the 
light source used for optical pumping of a photocatalyst, since it is exposed to the sun in the daytime, 
sunlight can be used. 

[0008] The resin expressed with average empirical formula RpSiO (4-p) / 2 (R is the functional group which 
consists of one sort of the organic radical of monovalence or two sorts or more, or a functional group which 
consists of two or more sorts chosen from the organic radical and hydrogen radical of monovalence among a 
formula, X is an alkoxy group or a halogen atom, and p is a number with which are satisfied of 0< p<2) can 
be used for silicone. 

[0009] A cobalt alloy, cobalt oxide, a cobalt chloride, cobalt sulfate, a cobalt iodide, a cobalt bromide, 
cobaltous acetate, chloric-acid cobalt, a cobalt nitrate, etc. can use for a cobalt compound suitably. 
[0010] As for the thickness of a surface layer, it is desirable to make it 0.4 micrometers or less. Then, nebula 
by the scattered reflection of light can be prevented and a surface layer serves as transparence substantially. 
When thickness of a surface layer is set to 0.2 micrometers or less, it is much more more desirable still. 
Then, coloring of the surface layer by interference of light can be prevented. Moreover, the more a surface 
layer is thin, the more the transparency improves. Furthermore, if thickness is made thin, the abrasion 
resistance of a surface layer will improve. 

[001 1] A metal like Ag, Cu, and Zn can be added in a surface layer. The surface layer which added said 
metal can annihilate the bacteria and mold adhering to a front face even in a dark place. 
[0012] To a surface layer, a platinum metal like Pt, Pd, Ru, Rh, Ir, and Os can be added. The surface layer 
which added said metal can reinforce the oxidation reduction activity of a photocatalyst, and can raise the 
resolvability of organic substance dirt, and the resolvability of a harmful gas or an offensive odor. 
[0013] Next, the process of the water-repellent member by which the surface layer containing a 
photocatalyst particle, water-repellent silicone, and the matter for preventing the hydrophilization by optical 
pumping of said photocatalyst of said water-repellent silicone is formed in the base material front face is 
explained. Fundamentally, the process in this case is based on making a base material front face apply and 
harden a coating constituent. 

[0014] A coating constituent makes the precursor of silicone the requirements for an indispensable 
configuration here at the matter for preventing the hydrophilization by optical pumping of photocatalysts, 
such as a photocatalyst particle, cobalt, or a cobalt compound. In addition, solvents, such as water, ethanol, 
and propanol, a hydrochloric acid and a nitric acid, a sulfuric acid, The catalyst which promotes hydrolysis 
of the precursor of silicone, such as an acetic acid and a maleic acid, Basic compounds, such as 
tributylamine and hexylamine, aluminum TORIISO propoxide, The catalyst which stiffens the precursor of 
silicone, such as acid compounds, such as tetra-isopropyl titanate, the surfactant which raises the 
dispersibility of coating liquid, such as a silane coupling agent, may be added. 

[0015] As cobalt or a cobalt compound, it is desirable to use a water-soluble cobalt compound. As a water- 
soluble cobalt compound, a cobalt chloride, cobalt sulfate, a cobalt iodide, a cobalt bromide, cobaltous 
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acetate, chloric-acid cobalt, a cobalt nitrate, etc. can use suitably, for example. 
[0016] here - as the precursor of silicone — the average empirical formula RpSiXqO (4-p-q) / 2 (the 
functional group which R becomes from one sort of the organic radical of monovalence, or two sorts or 
more among a formula --) It is the functional group which consists of two or more sorts chosen from the 
organic radical and hydrogen radical of monovalence. X Or an alkoxy group, or the number with which it is 
a halogen atom and p and q are satisfied of 0< p<2 and 0< q<4 — it is — the film-forming material which 
consists of a siloxane expressed — or general formula RpSiX4-p (the functional group which R becomes 
from one sort of the organic radical of monovalence, or two sorts or more among a formula — ) or the 
functional group which consists of two or more sorts chosen from the organic radical and hydrogen radical 
of monovalence — it is — X — an alkoxy group or a halogen atom — it is — p — 1 or 2 — it is — film-forming- 
material ** which consists of a hydrolysis nature silane derivative expressed can use suitably. 
[0017] As a film-forming material which consists of the above-mentioned hydrolysis nature silane 
derivative here Methyl trimetoxysilane, methyl triethoxysilane, a methyl tripropoxy silane, MECHIRUTORI 
butoxysilane, ethyltrimethoxysilane, ethyltriethoxysilane, An ethyl tripropoxy silane, ECHIRUTORI 
butoxysilane, phenyltrimethoxysilane, Phenyltriethoxysilane, a phenyl tripropoxy silane, a phenyl 
TORIBUTOKJ gardenia fruit run, Dimethyldimethoxysilane, dimethyl diethoxysilane, a dimethyl dipropoxy 
silane, Dimethyl dibutoxysilane, diethyldimethoxysilane, diethyldiethoxysilane, A diethyl dipropoxy silane, 
diethyl dibutoxysilane, phenylmethyldimethoxysilane, Phenylmethyldiethoxysilane, a phenylmethyl 
dipropoxy silane, Phenylmethyl dibutoxysilane, n-propyltrimethoxysilane, n-propyl triethoxysilane, n- 
propyl tripropoxy silane, n-pro PIRUTORI butoxysilane, gamma-glycoxyde KISHIPURO pill 
trimethoxysilane, gamma-acryloxyprophyltrimethoxysilane, etc. can use suitably. 
[0018] Moreover, as a film-forming material which consists of the above-mentioned siloxane, it is 
producible by the dehydration condensation polymerization of the partial hydrolysate of the partial 
hydrolysis of the above-mentioned hydrolysis nature silane derivative and dehydration condensation 
polymerization, or the above-mentioned hydrolysis nature silane derivative, and partial hydrolysates, such as 
a tetramethoxy silane, a tetra-ethoxy silane, tetra-propoxysilane, tetra-butoxysilane, and diethoxy 
dimethoxysilane, etc. 

[0019] As the method of application of the above-mentioned coating constituent, approaches, such as a 
spray coating method, the DIPPUKO-TINGU method, the flow coating method, the SUPINKO-TINGU 
method, the roll coating method, brush coating, and sponge coating, can use suitably. As the hardening 
approach, it can carry out by carrying out a polymerization by heat treatment, room temperature neglect, UV 
irradiation, etc. 

[0020] Next, the layer containing a photocatalyst particle and water-repellent silicone is formed in a base 
material front face, and the process of the water-repellent member to which the matter for preventing the 
hydrophilization by optical pumping of said photocatalyst of said water-repellent silicone is being fixed is 
further explained to a part of the layer front face [ at least ]. Fundamentally, after the process in this case 
applies and stiffens the coating constituent containing a photocatalyst particle and the precursor of water- 
repellent silicone, it applies the solution containing the matter for preventing the hydrophilization by optical 
pumping of photocatalysts, such as cobalt or a cobalt compound, and twists it to fix to a front face. 
[0021] A coating constituent makes a photocatalyst particle and the precursor of water-repellent silicone the 
requirements for an indispensable configuration here. In addition, solvents, such as water, ethanol, and 
propanol, a hydrochloric acid and a nitric acid, a sulfuric acid, The catalyst which promotes hydrolysis of 
the precursor of silicas, such as an acetic acid and a maleic acid, Basic compounds, such as tributylamine 
and hexylamine, aluminum TORIISO propoxide, The catalyst which stiffens the precursor of silicas, such as 
acid compounds, such as tetra-isopropyl titanate, the surfactant which raises the dispersibility of coating 
liquid, such as a silane coupling agent, may be added. 

[0022] here — as the precursor of silicone — the average empirical formula RpSiXqO (4-p-q) / 2 (the 
functional group which R becomes from one sort of the organic radical of monovalence, or two sorts or 
more among a formula — ) It is the functional group which consists of two or more sorts chosen from the 
organic radical and hydrogen radical of monovalence. X Or an alkoxy group, or the number with which it is 
a halogen atom and p and q are satisfied of 0< p<2 and 0< q<4 - it is — the film- forming material which 
consists of a siloxane expressed — or general formula RpSiX4-p (the functional group which R becomes 
from one sort of the organic radical of monovalence, or two sorts or more among a formula — ) or the 
functional group which consists of two or more sorts chosen from the organic radical and hydrogen radical 
of monovalence — it is — X — an alkoxy group or a halogen atom — it is — p — 1 or 2 — it is — film-forming- 
material ** which consists of a hydrolysis nature silane derivative expressed can use suitably. 
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[0023] As a film-forming material which consists of the above-mentioned hydrolysis nature silane 
derivative here Methyl trimetoxysilane, methyl triethoxysilane, a methyl tripropoxy silane, MECHIRUTORI 
butoxysilane, ethyltrimethoxysilane, ethyltriethoxysilane, An ethyl tripropoxy silane, ECHIRUTORI 
butoxysilane, phenyltrimethoxysilane, Phenyltriethoxysilane, a phenyl tripropoxy silane, a phenyl 
TORIBUTOKJ gardenia fruit run, Dimethyldimethoxysilane, dimethyl diethoxysilane, a dimethyl dipropoxy 
silane, Dimethyl dibutoxysilane, diethyldimethoxysilane, diethyldiethoxysilane, A diethyl dipropoxy silane, 
diethyl dibutoxysilane, phenylmethyldimethoxysilane, Phenylmethyldiethoxysilane, a phenylmethyl 
dipropoxy silane, Phenylmethyl dibutoxysilane, n-propyltrimethoxysilane, n-propyl triethoxysilane, n- 
propyl tripropoxy silane, n-pro PIRUTORI butoxysilane, gamma-glycoxyde KISHIPURO pill 
trimethoxysilane, gamma-acryloxyprophyltrimethoxysilane, etc. can use suitably. 
[0024] Moreover, as a film- forming material which consists of the above-mentioned siloxane, it is 
producible by the dehydration condensation polymerization of the partial hydrolysate of the partial 
hydrolysis of the above-mentioned hydrolysis nature silane derivative and dehydration condensation 
polymerization, or the above-mentioned hydrolysis nature silane derivative, and partial hydrolysates, such as 
a tetramethoxy silane, a tetra-ethoxy silane, tetra-propoxysilane, tetra-butoxysilane, and diethoxy 
dimethoxysilane, etc. 

[0025] As the method of application of the above-mentioned coating constituent, approaches, such as a 
spray coating method, the DIPPUKO-TINGU method, the flow coating method, the SUPINKO-TINGU 
method, the roll coating method, brush coating, and sponge coating, can use suitably. As the hardening 
approach, it can carry out by carrying out a polymerization by heat treatment, room temperature neglect, UV 
irradiation, etc. 

[0026] The approach of applying the solution containing the matter for preventing the hydrophilization by 
optical pumping of photocatalysts, such as cobalt or a cobalt compound, and fixing to a front face For 
example, a cobalt chloride, cobalt sulfate, a cobalt iodide, a cobalt bromide, Water-soluble cobalt 
compounds, such as cobaltous acetate, chloric-acid cobalt, and a cobalt nitrate A spray coating method, the 
DIPPUKO-TINGU method, the flow coating method, It applies by approaches, such as the SUPINKO- 
TINGU method, the roll coating method, brush coating, and sponge coating, and carries out by fixing by 
approaches, such as reduction which uses together sacrifice oxidizers, such as photoreduction, heat 
treatment, and alcohol. 
[0027] 
[Example] 

An example of reference . anatase mold titanium oxide sol (the Nissan chemistry, TA-15, a nitric-acid 
amalgam-decomposition mold, pH=l), a silica sol (Japan Synthetic Rubber, GURASUKA A liquid, pH=4) 
and methyl trimetoxysilane (Japan Synthetic Rubber — ) Mix ethanol with GURASUKA B liquid, and apply 
the coating liquid which agitated for 2 to 3 hours and was obtained with a spray coating method on the 
glazed-tile base material (TOTO, AB 02E1 1) of 5x1 0cm angle, and it is heat-treated at 200 degrees C for 15 
minutes. #1 sample in which the surface layer which consists of the anatase mold titanium oxide particle 1 1 
weight section, the silica 6 weight section, and the silicone 5 weight section was formed was obtained. # The 
contact angle with the water of one sample was 92 degrees. Using the contact angle measuring instrument 
(consonance interface science, CA-X150), after the contact angle with water trickled waterdrop from the 
micro syringe, the contact angle with the water of 30 seconds after estimated it here. Subsequently, the 
ultraviolet-rays light source (the Sankyo electrical and electric equipment, black light bull-(BLB) 
fluorescent lamp) was used for #1 sample front face, it irradiated with the ultraviolet-rays illuminance of 0.3 
mW/cm2 on the 1st, and #2 sample was obtained. Consequently, hydrophilization of the contact angle with 
the water of #2 sample was carried out to 0 degree. Next, Raman spectroscopic analysis of the sample front 
face of #1 sample and each #3 sample which irradiated the mercury- vapor lamp for 2 hours, and obtained it 
with the ultraviolet-rays illuminance of 22.8 mW/cm2 in #1 sample was carried out. Consequently, the peak 
of a methyl group accepted on #1 sample front face was not accepted by #3 sample, but the broadcloth 
hydroxyl group peak was accepted instead. It turns out that the organic radical combined with the silicon 
atom in the silicone molecule of the front face of a coat from the above thing by optical pumping of the 
anatase mold titanium oxide which is a photocatalyst is permuted by the hydroxyl group, and that 
hydrophilization is carried out. 

[0028] An example 1. anatase mold titanium oxide sol (the Nissan chemistry, TA-15, a nitric-acid amalgam- 
decomposition mold, pH=l), A silica sol (Japan Synthetic Rubber, GURASUKA A liquid, pH=4) and 
methyl trimetoxysilane (Japan Synthetic Rubber, GURASUKA B liquid), The coating liquid which mixed 
ethanol with cobalt chloride 6 hydrate, agitated for 2 to 3 hours, and was obtained Apply with a spray 
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coating method on the glazed-tile base material (TOTO, AB 02E1 1) of 5x10cm angle, and it heat-treats at 
200 degrees C for 15 minutes. #4 sample in which the surface layer which consists of the anatase mold 
titanium oxide particle 1 1 weight section, the silica 6 weight section, the silicone 5 weight section, and the 
cobalt 0.2 weight section was formed was obtained. # The contact angle with the water of four samples was 
97 degrees. Using the contact angle measuring instrument (consonance interface science, CA-X150), after 
the contact angle with water trickled waterdrop from the micro syringe, the contact angle with the water of 
30 seconds after estimated it here. Subsequently, the ultraviolet-rays light source (the Sankyo electrical and 
electric equipment, black light bull-(BLB) fluorescent lamp) was used for #4 sample front face, it irradiated 
with the ultraviolet-rays illuminance of 0.3 mW/cm2 on the 1st, and #5 sample was obtained. Consequently, 
the contact angle with the water of #5 sample still maintained 96 degrees and water repellence. Therefore, it 
turns out that the hydrophilization of the silicone of the front face of the coat by optical pumping of the 
anatase mold titanium oxide which is a photocatalyst is prevented from the above thing with cobalt. This is 
considered because the permutation to the hydroxyl group of the organic radical combined with the silicon 
atom in the silicone molecule of the front face of a coat is checked with cobalt. 

[0029] An example 2. anatase mold titanium oxide sol (the Nissan chemistry, TA-15, a nitric-acid amalgam- 
decomposition mold, pH=l), A silica sol (Japan Synthetic Rubber, GURASUKA A liquid, pH=4) and 
methyl trimetoxysilane (Japan Synthetic Rubber, GURASUKA B liquid), Mix ethanol, and apply the 
coating liquid which agitated for 2 to 3 hours and was obtained with a spray coating method on the glazed- 
tile base material (TOTO, AB 02E1 1) of 5x10cm angle, and it is heat-treated at 200 degrees C for 15 
minutes. The surface layer which consists of the anatase mold titanium oxide particle 1 1 weight section, the 
silica 6 weight section, and the silicone 5 weight section was formed. Furthermore, after 0.3g spreading and 
the ultraviolet-rays light source (the Sankyo electrical and electric equipment, black light bull-(BLB) 
fluorescent lamp) were used for the cobalt chloride 6 hydrate water solution of cobalt metal concentration 
mol/g of 50micro, the ultraviolet rays of 2 were irradiated the ultraviolet-rays illuminance of 0.4m W/cm on 
it, for 10 minutes, cobalt was fixed on the base material, and #6 sample was obtained. # The contact angle 
with the water of six samples was 95 degrees. Using the contact angle measuring instrument (consonance 
interface science, CA-X150), after the contact angle with water trickled waterdrop from the micro syringe, 
the contact angle with the water of 30 seconds after estimated it here. Subsequently, the ultraviolet-rays light 
source (the Sankyo electrical and electric equipment, black light bull-(BLB) fluorescent lamp) was used for 
#6 sample front face, it irradiated with the ultraviolet-rays illuminance of 0.3 mW/cm2 on the 1st, and #7 
sample was obtained. Consequently, the contact angle with the water of #7 sample still maintained 94 
degrees and water repellence. Therefore, it turns out that the hydrophilization of the silicone of the front face 
of the coat by optical pumping of the anatase mold titanium oxide which is a photocatalyst is prevented from 
the above thing with cobalt. This is considered because the permutation to the hydroxyl group of the organic 
radical combined with the silicon atom in the silicone molecule of the front face of a coat is checked with 
cobalt. 

[0030] For example 3. #5 sample, #7 sample, and the comparison, the polytetrafluoroethylene plate was 
installed like drawing 3 in the bottom of the part with a roof of the roof of a building, and was left for four 
months. Consequently, by #5 sample and #7 sample, dirt was not observed to dirt having been observed with 
the polytetrafluoroethylene plate. 
[0031] 

[Effect of the Invention] In this invention, it sets to the building materials for outer walls. On a base material 
front face A photocatalyst particle and water-repellent silicone, The surface layer containing the matter for 
preventing the hydrophilization by optical pumping of said photocatalyst of said water-repellent silicone is 
formed. Or the layer containing a photocatalyst particle and water-repellent silicone is formed in a base 
material front face. By furthermore fixing the matter for preventing the hydrophilization by optical pumping 
of said photocatalyst of said water-repellent silicone to a part of the layer front face [ at least ], maintenance 
of rear-spring-supporter water repellence of a member front face is attained at a long period of time, with it 
dirt-comes to be hard of a front face everlastingly. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 21 
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